ABSTRACT
INTRODUCTION AND MOTIVATION

22
In today's context of aging infrastructure, limited financial resources, and increased public scrutiny 
Fundamentals of CM/GC
33
Of the delivery methods commonly used by agencies, CM/GC is the most recently adopted; its use 34 started in Arizona in the late 1990's (1). With CM/GC, the owner contracts with a construction 35 manager (CM) early in design development, contractually transferring the risk for the final cost 36 and time of construction while retaining design control. As design progresses a construction prices 37 (or guaranteed maximum price (GMP) for purposes of this paper) is agreed upon with the CM, at 38 which point, the CM becomes the general contractor (GC), hence CM/GC (2) . The CM/GC 39 method allows for overlap between design and construction through early work packages. When 40 design and construction overlap, the contractor is filling both the CM and GC roles simultaneously. 41 With CM/GC project delivery, work packages can be developed from portions of the total 42 design. Because the contractor is already under contract, negotiation for the work package can 43 occur without the lengthy procurement process typically associated with the traditional method of 44 design-bid-build (D-B-B). The fundamentals of early work packaging are discussed below. 45 46 Fundamentals of early work packaging 1 One benefit for agencies pursuing CM/GC is the ability to package work and allow for early release 2 for construction as they are completed. When an agency decides to release an early work package, 3 the process is very similar to the CM/GC process as a whole: a design package is developed, scope 4 documents are created, a GMP is reached, and a contractor is given the notice to proceed. Figure 1   5 compares a project performed with and without early work packaging. An early work package can 6 consist of, for example, procuring materials to constructing early project tasks. As seen in Figure   7 1, Design Package 2 continues to develop while Design Package 1 is being completed and 8 negotiated. Subsequent work packages follow the same process. As a result, overlapping of design 9 and construction can accelerate project completion.
10 11 12 FIGURE 1 CM/GC Project Progression With and Without Early work packaging 13 14 
RESEARCH OBJECTIVE AND METHODS
15
The objective of this paper is to explore early work packaging in CM/GC projects, presenting the 16 current state-of-practice of CM/GC early work packaging. The data for this study is derived from 17 an ongoing FHWA research project (25) which includes 34 CM/GC U.S. highway projects 22 23 a. What are the benefits gained from CM/GC early work packages and are they value adding?  Risk mitigation (2, 6, 8, 10, 13, (14) (15) (16) (17) (18) subcontractor work, work packages can be used to price and construct a segment of work.
17
As more details are available on the segment, uncertainty is reduced, which in turn reduces 18 project risk and the contingency for said risk.
19
 Accelerated project schedule (2, 3, 5, 7, 9, (11) (12) (13) (14) 16, 17, 19) work packaging can help a project meet an aggressive schedule (2, 3, 5, 7, 9, (11) (12) (13) (14) 16, 17, 19, 20, 23, 24) 6 and the 0% schedule growth on this project suggests early work packaging contributed toward this 7 schedule goal. However, the project's inability to develop severable and standalone packages 8 and the reactive rather than proactive planning likely impacted the agency's inability to receive 9 fair market value.
10
Because the footings and foundation work packages were not stand-alone and severable, 11 this agency's ability to negotiate a GMP for subsequent work packages was greatly diminished.
12
The project representative summarized it this way: "we were over a barrel with this contractor. (2, 3, 5, 7, 9, (11) (12) (13) (14) 16, 17, 19, 20, 23, 24) , risk mitigation (2, 6, 8, 10, 13, (14) (15) (16) (17) (18) (20) (21) (22) (23) (24) , cost savings 6 (2, 4, 7, (12) (13) (14) 22, 23) Use after CM/GC experience is gained 0 0 N/A 1 1
Summary of Results
27
Notes: * Severability was not directly asked on the survey but respondents were requested to fill out "best practices." Expediting project completion 8 Expediting project completion is the most commonly cited benefit of early work packaging in the 9 literature (2, 3, 5, 7, 9, (11) (12) (13) (14) 16, 17, 19, 20, 23, 24) . Likewise, the surveys indicated 22 of the 23 early 10 work packages were motivated by project schedule acceleration either through procuring long-11 lead items, overlapping design and construction, and/or preparation work. All agency 12 representatives interviewed stated schedule acceleration as a benefit to early work packaging. 13 Finally, all three case studies found the projects used and benefited from early work packaging's 14 schedule acceleration. All five research methods applied in this study corroborated that accelerated 15 project completion is the most common benefit of early work packaging. 
Mitigating project risks
21
Mitigating project risks is the second most commonly cited benefit of early work packaging in the 22 literature (2, 6, 8, 10, 13, (14) (15) (16) (17) (18) (20) (21) (22) (23) (24) mitigating project risks as a benefit of early work packaging. The case study of project #3 revealed 25 that it successfully used and benefited from early work packages' risk mitigation. All five research 26 methods applied in this study corroborate that risk mitigation is a benefit of early work packaging.
27
One agency representative stated that early work packaging "can take a negative risk and switch it to an opportunity" (25).
2
Reducing project costs and adding value 3 Cost savings is a benefit cited in the literature (2, 4, 7, (12) (13) (14) 22, 23) as a benefit of early work packaging.
11
Several documents state that early work packaging mitigates cost risks (2,6,8,10,13,14-12 18,20-24) and/or leads to project cost savings (2, 4, 7, (12) (13) (14) 22, 23) . It would be expected that in 13 mitigating cost risks, a project would mitigate cost growth from contract award to final cost.
14 Table 2 
